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Abstract 



Disclosed are new 1 alpha -hydroxy vitamin D7 of formula (I) and 1 alpha -hydroxy vitamin D4 
of formula (II) which are useful as active ingredients of pharmaceutical compositions for the 
treatment of osteoporosis. Those new compounds are synthesized starting from (22E)-5 
alpha ,8 alpha -(4-phenyl-1,2-urazolo)-6,22-ergostadien-3 beta -ol 3 beta -tert-butyl-dimethylsilyl 
ether and through ten process steps. 
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(54) mw<»%m %&m\d9S:>nmmft 



(57) 

[B«] #f893tt£©5$ (I) Rtf (ID 



Ri Ri 




[#t&] #fc£«ltt (2 2 E) -5.7,22 -X»=f 
7,9 Y VX>- 3 jS -$—)H0 5, 7 -$?I>g&**4 - 



(I) : R,=Me, R,= H 

(II) :Ri=H. R,=Me 



7 ir*- 1 , 2 . 4 - HJ 7V>J >- 3 . 6 - 5>*>-C 
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Ri R: 




HO OH 

im*m2i a (i) on 



Ri Ri 




HO 



0 H 



(I) : Ri = CH 3 . R 2 = H 

(II) : R, = H. R,= CH 3 



X Ut2) 



(I) : R, = CH 3 , Rz=H 

(II) : R, = H. R 2 =CH, 



w34be» t l xismt a Lao mmm&. 

10 0 0 1] 30 

■f SSr&fc^f&T&S la-tHD + ->H^S>D 
t ((24R)-2 2, 2 3-ytHD-l o-tHD^ 
tf^5>Di) &t/l a- 1 Ha+->tf^5>D, ((2 
4S) - 2 2, 2 3 -i?hHn- 1 a- 1 Hn+v-tf^ 

[0 0 0 2] 

a, 2 5->?t KD+->t:^3>Dj2&I/^7^-n^ 



$>3 1 o-t Ho+->tf^5>D3KVi-rnt>*^v9 
•5. 

[0 0 0 3] filttS!lf^3>D,tllgSXtt^ 

-e©^asi4i£si^-r#fc. 

[0 0 0 4] *•©«&£. (A) Xtt (B) 
Mfc3] 
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R i R 2 




OH 



HO 



OH 



(A) : R,=Me. R,=H 

(B) : R, = H, R 2 = Me 



(2 4R) -RZS (2 4S) -2 2,23- 
ykCP-1 o, 2 5-^bHD*->fcT3'5>Dj*tStt 

m^m^-t^L^^mVtz. (Bioehim. Biophys. 

Acta., 1091, mammm . *\sXz.v>%.GmoM 
oi 7 mz^^mmtimm^omzit^mi^o^ 

©fflHttRtf£SS£>&>e>. (A) XteiC 

(B) OitGWZ&ttZ 2 5 -fiCCDt FD*5^£j9t* 

tf^5>D7&tf 1 a-t Ha^5^lf^5>DiBcn* 



= [0005] 

5 >DS^*± 0 %>#S&SfftS©iSIV>itfflL * 

©-&J*;£8;©Bl?g£##«> e.tvrv>£. 
[0 006] 

tc^z^mm^tsmm^vrc^m. ^©a u) s 
(id 

Wfc4] 




(I) : Ri=Me, R 2 =H 

(II) : R, = H, R 2 = Me 



HO OH 
T*3n-5 1 a-t Fn ; *v't*^S>DtKtf 1 a-t 

[0 0 0 7] Tfcfo^ *«Wtt±gUfcS (I) Rtf 40 
5$ (II) -7jRaftS$f8fc£&Tifc-5 1a-kFD*y 
£^5 >D 7 Rt/ 1 a-t HD+vtf^S >D« lrg|-T 

[0008] ±gLfc5£ (i) stra 

(II) a-t Fn*~>£*$>D»Ktfl 



a - t F n*-> tf * 5 >D« <OWS^m\Z fcPIT -5. 
[0 0 0 9] SC*&#389itt. ±SUfcSC ( I ) HZf 
5£ (II) T^3tl5 1 a-t )*D^yfc**$>D72fctf 

[ooio] *%^©sc (i) &t;sc (id Tf^na 

1 a-t Fa^vf *$>DtRIM a-t FD^yf 
* 5 >D« tt^©5J6:Xg*ST#5 £ tiPVZZ. 

[0 0 11] -r^to^ v *f£K»C«tntf. 5£ (III) 

Hfc5] 
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(4) 



&H¥5-3 20 1 2 7 

6 




r 

(HI) 



Ph 



TiK$n& (2 2E) -5, 7, 2 2-x;HfX*HJX * U ^V^flSnfc 2 2&0>7;Vx t F£N a BHi T 
>-3 5-^-^5 > 7-vX>gS^4-7xr;V- StcLTjS (IV) 
1, 2. 4 - h»J7\/y>-3. 5-3>*> (EIT rPT [ft6] 




Ph 



(IV) Srhv;Mfcb. 3£ft* hU2A?ffiaLT»« [ft7] 




(V) 



Ph 



^n^2 2-3-HftS8l CY. Tachibana, Boll. ★ [0 0 12] 
Cbem. Soc. Jpn., 62, 3132 (198930 ) §BuL i [ft 8] 

•fc^fcttffltftfn^SC (VI) X« (VII) +40 




(VI) : Ri=Me, R 2 = H 

(VII) : R, = H, R z =Me 



T*«n*X**>BW#tlSdbTSC (VIII) Xli [ft9] 

(II) 
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+ Si 



R i R 2 



(VIII) : R,=Me, R 2 =H 

(IX) :R, = H. R,=Me 



*5S (x) x« ai) 
Hkio] 




(X) : R i = Me, R* = H 

(XI) : R, = H. R 2 =Me 



T^dn^^-Ms^M^U *ir2 3fi®7xn;w x too l 3] 

»enfcsc am x« am) & 



Ri R: 



HO 




N— N 



oAAo 



(XII) : R,=Me, R 2 =H 

(XIII) : R,=H, R 2 =Me 



Ph 



T*3n$<fc§ft«)5, 7-^X>{gaSSL IA1H4 (XV) 
XttMe.SO-K»COj^*fflV»TKSIbTiC (XIV) ★ [fcl 2] 

R, R, 



HO 

T;?;3n-£ 5, 7-yX>ft^ 




(XIV) :R,=Me, R*=H 

(XV) : R, = H, R t =Me 
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10 



(XVI) X\t (XVII) 
[0 0 14] 



* lit 13] 



Ri R: 



HO 




(XVI) : R, = Me, R 2 = H 

(XVII) : R, = H, R 2 =Me 



TjpSnSb^S^DgfgfttU WZCOfc&toih X-)V9imLT®t>t\tt (XVIII) Xtt (XIX) 

R i R j 



MeO 




-C^nSv^Dk^S >Dft;-&!85£S eO«- t-B 

*-xku #^nfc^: ax) x\t axi) * 

Ri Rz 



(XVIII) : R,=Me, R 2 =H 

(XIX) : R, = H. R 2 =Me 



★ [0 0 15] 
Mfcl 5] 



MeO 




OH 



in) 



(XX) : R i = Me, R» = H 

(XXI) :Ri = H. R i=Me 

Hfcl 6] 
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Ri R* 



AcO ... 




OH 



£iD*##bT*f5B8©±^:>5 (I) Xli (II) 0)1 a 

[0 0 16] ±IBSl£;iglC*^5^ (III) ©5,7 — 
vX>g?*t4 -7 X -Ar- l , 2, 4- MJ7'/iJ>- 
3, 5->?:*>T?£g;*ft;fc (2 2E) -5,7.2 2- 
X^zTX^ h Ul>- 3 0 -*-)V<DZ 0&©fc KD^ 
->;P5©«aS© t -^l^^vUJl-Stt, ffi© 



i2 



(XXII) :R, = Me. R 2 =H 

(XXIII) :R, = H. R 2 = Me 



* [0 0 17] *^WTffiffl3tl5SC (VI) Xli (VII) 

^nsA^jcsc (ixiv) x\t oiv) T^snsxM 

X)l>ft-)U7U5'1 FtflMLTX. (XXVI) XII (XXYI 

4-2 93 2 7^#{i) . 
[0 0 18] 
litl 7] 



-A I 



R, R« 

PhSO.OC- 

>S)H 



POC1, Xli 
CHjSOjCl 



PhS 



R i R 2 



(XXIV) : R,= CHi. R 2 =H 

(XXV) : R,= H. R,= CH S 



(XXVI) : R,= CH„ R,= H 

(XXVII) : R, = H, R 2 =CH 3 



H 2 /P d -C 

> (VI) Xfi (VII) 

[0 0 19] *5iW<0*. (Ill) T^tl4 2 2-3- S«X+-AIIfc«sisr*. 

Hfrsai^HfitLTS (i) xtt (id r^n-s* [0020] 
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(8) 

II 



i 

+ SiO 



N-N 



14 




ft&l¥5-3 2 0 1 2 7 



OH 



(IT) 



1) TsCl/Py 
> 

2) Na I 



+ SiO 




<r N N 0 
Ph 



R i R« 



PhSO, 




(VI) : R i = Me, R* = H 
(VI J) : R i = H , R i = Me 



BuLi 



I 

+ SiO 
I 




SOrPh 



•N-N 

cr n N o 

Ph 



(VIII) : R i =Me. R t =H 

(IX) : R, = H. R, = Me 



1) p-TsOH 

2) 5%Na-Hg 



> 



Ri Ra 



HO 




(X) :R, = Me. Rj= H, X = SO t Ph 

(XI) :R, = H. R t = Me, X = SO,Ph 

(XII) : R i = Me. R,= H. X = H 

(XIII) :R, = H. R i = Me, X = H 



[0 0 2 1] 



lit 19] 
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Ri R 3 



L i A1H 4 



HO 



MeO 



MeO 



HO 




(XIY) : R,=Me. R i= H 
(XV) : Rj-H, Ri = Me 



1) hi/ 

2) A 



Ri R: 




1) TsCl/Py 




(XVI) : R j - Me, R 2 -H 

(XVII) : R j = H, R j=- Me 



Ri K, 



(XVIII) : R | = Me, R 2 =H 

(XIX) : R, = H, R 2 = Me 



2) NaH COs/McO H 



SeOz /X- BuOOH 



R i R 2 



AcOH 



'OH 



(XX) : R i = Me. R a =II 

(XXI) : R i = H. R a = Mc 



AcO 




OH 



KOH 



(I)ifc{±(II) 



EtOH 

[0 0 2 2] *f!W©ft^«f. TfcfeSl a-fcFD* 
[0 0 2 3] *Mffll a-kHn+vWS>D I R 



(IXII) : R i — Me. R, = H 
(XIIII) : R, = II. R,=Me 



[0 0 2 4] «Kfl:SatUTtt, W*«7xa;Hf> 
50 ^T^Ci^JFSL^. 
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(10) 

17 

to o 2 si £m¥mzft®bvzmMm*fz\mfrvt 

-;k h^#;fr>K 7?¥7^k. CUC^tzM^) 
«Xx7U>&v^*v£A, ^;i^£fctt#Ux^ 

[0 0 2 6] #|893CDffii&W;L te©*&&±#2!l&«# 10 

A) ^ck^/^fcli^^fficoaaTC^^WA^v^ 
v£A, v>^>, ft. A 3Ett*«fctfR*©a«M5<fc 

[0027] z<Dmj&m\*&M®mM&t7L\ii&M* 
y-jyvsm. *^-b;wa, k^*-, wi»ft£o 

[0 0 2 8] ft*U<tt*(tfi^»»Ofe 
(DibTllifi*ns**> ft¥ttfcttO. 1-3 0/ig> * 
£L<t*0. 5~-5/igC7)l a-tHD^y^5>D 7 

[0 0 2 9] 3eiC*Knoft^«ttffif|:«(<iDfij«ttO» ^ 

[0 0 3 0] «#tt©ttJ*«©BI|IK:afcoTB, ** 

tim -kam. 3->»k r * 

-*>FMu 3at*/m **^IBttif * 
[0 0 3 1] 2in6<O»#tt(0jafiE*ICt>HTt>H#* 

©a*«©iiiii©iBfcfflir^fca><r©siiDa» r»»*© 

[0 0 3 2] Tfcfc)^ t©»#ttflEHjlC*^T 1 b*« 



»M¥5-3 2 0 1 2 7 
[0 0 3 3] tt©i&a±#»& 

^*>">A, v>#x ft* ft EfB&JztfR^cDi&g 

[0 0 3 4] C 

ftlMSfcttO. 0 l-5 0(ig, »*L<tt0. 0 5 
-1 0/zgcOl a-t Ho*5/br^5>D7*fcttl a- 

n-s. 

[0 0 3 5] £©J:51;:bT»SftfcS»fcL f&AOM 
«fc*JLTl H^fcOO. 1-3 0/zgC7)^m£&*<fc5 

[0 0 3 6] 

swoons. 

[0 0 3 7] 

[&JKH] EAT. *«H«*K«fc±0BL<RW-r* 
[0 0 3 8] H^CTl 

1 a-t HD*5/lf^5>DT (I) ©^JS 
(1) (2 4R) -5o,8a-(4-7i-)l/-l, 

2->>77a) - 6 -x;i/zfx^>- 3 £ -^-^ Ui 
I) 

(3S) -2,3-i?*?)l7?)],7x.-}UX)l,ft> (V 
I) 7.4g***THF5 0Blfc«jW«-2 0t:iC»ai 
11.6 5«fin-^UfW2 OmlSjTFbll* 

M&#Lfco i, 3->>*^-2 — f s^yuyy > 

1 5ml£jDA, 22-3-H-5o,8a- (4-7x 
-;|/- 1, 2-»>7*/n) - 2 3, 24-yy^-6-3 

1/ > - 3 5 - 3 - 1 - ^ v u ;^x- 

5r;V (V) 18. 2 g©**THF»«*»TLifl"C 

2P|JBK£3-&fco S^»ElCfiafPafl:7>^X^A7tcS 

ttttS«lK«a«bfi±Att (VIII) 8. 6 gt 
Wtco ^n$^^y-;i/-^DDMA (5:3) 8 0 

OmUcSHbp- h;i/x>x;i/3ix>K-*fp«)0. 5 g 

fcttASfiTllMWtoUfc. ^»^U^A£iDA±fS 
«a«U *£i0A#S6x^;PT}flfflb®&£SSL 
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19 

7>)V*-)l>» (X) 18.7g^L 2 3-7xz;P 

x**x;me 18.7 g$^^y-;us o Omiic&g? 

U U>K*3Sir:±HJ£Al 0g&tf5%±FUOA 

i o o eZtoz^mrmnLtz. 1 7 mm 
«*€:v"u*y;v*7AT«ai/*jii<b'&* an) 9. 

[0 0 3 9 J NMR (5(CDC] 3 ) : 0. 76-0. 81 OH, m), 0.84 
(3H, d, J^6.9Hz)> 0.93(3H, d, J=6.8Bzh 0.96(3H, 
s)> 2.33QB, m), 2.50UB, m), 3.16QH, dd, J=13.6 
$>£m.mz)* 4.44(1H, bK 6.23*5<fctf6.40(2B, ABq, 

J=8.3Hzh 7. 30-7. 46 (5H, m)« 

[0 04 0] (2) (2 4R) 
i?X.>-3B~*—)V (XIV) 

**ft; I J5 1 »5A7;P5-«>A2g*Ji*THF 12 0m 
WtBSL, (24 R) -5 a, 8 a- (4 
1,2-^770) - 6-x;ic*Xx>- 3 B-Hr—)V 
(XII) 9.5gtl*THF 1 2 OBl<0fi£tt ftSTF 
U H*T2WWfij&;Sttfc. 3§3sJ©7K£{bU5P^A7 
Jl^x*>A«*ftfc«^T#jirak THFJi«>JIl,» 

4H (XIV) 5. 7g^fc. 

[0 04 1] M£: 1 6 5° 
NMR <5(CDCU) :0.62(3H, s)* 0.78(3B, d, J=6.8Hz), 
0.80(3B, d, J=6.8Hz), 0.85(3H, d, J=6.9HzX 0.93(3 
H, d, J=6.9BzK 0.96(3H, s), 3.64(1H, mX5.39(lB, 
m), 5.57(1B, o) 
7C*»«rtt (CisH^O^bT) 

C 84.40% H 11.6996 
C 84.36% H 11.63% 

[0 0 4 2] (3) tf^>D 7 aVI) 

(2 4R) - 5, 7-x;V^fX^xX>-3)3-^"-;V 

(XIV) 5g£THF lUyKfcfcSMPU 7;l^>& 
SST> ##T£T1. 5 %<£>$&* U£A£:7^ 
tbii5£E*«^>^ »ytUM-4 5 2) Tl» 

H^5>Dt 1.5gt5 > 7-^I>#2g^SL 
tc, H«Ufc5. 7-5>X>2stiB«fc*Mt*fTO 

2 PSIHBtt 18 JK««± u^o . S@ft«y y ***** 5 

A-«nibaB<k^« 1 . 6 5 g zntto 

[0 0 4 3] NMR d(CDCli) :0.54(3B, s)> 0.77<3B, 
d, 1=6. 3Hz). 0.80(3H, d, J=6.9Hz). 0.85(3H, d, J= 
6.9BzX 0.9K3H, d, J=5.9Hz). 2.570H, dd, J=12.7H 
z««fctf3.5Hz), 2.82UH, b)> 3.950H, mh 4.82(11, 
d, I=2.5Bz)> 5.05(1B, s), 6.03*5cfctf6.23(2H, ABq, 
J=11.2Bz) 

[0 044] (4) 1 -hFn^v-3, 5-->^D 
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20 

b*^^>D7 (XX) 

tf*5>D T (XVI) 1. 6 5gttrUy>5 OnliCS* 
Ififtp- h;WX>XJW*-*5. 0 g£Jj);LTl 7« 

0ollCg»UKS7K*^h , J^A9g$ftlA 

sx^Tfflat^js^ssbfc. as**->u*y* 

S-is#a}£9*>Di (XVIII) 1. 
10 4 4gm m{t*3 L U>4 5mItr-Kfl:irk>0. 
27gW3.0M t-WtFo^M+yH© 
2, 2,4-HJ^;W<>^>*§«t2. 7ffil£ia*l*S 
Ffi}f#Lfco 5l3Tv^D«:1.4 4ga)Sfl:^5 1 l.> 
lttMKttU 1 0%*Sft^hU^A* 
*«5 0Bl*HDAS**ffjl:S*, ttft^H^JiSa 

«mix«iBbfc. ssft^^u*y**^ATas 

L^{fr&&0. 6 2g£?i£o 
[0 04 5] NMR 5 (CDCh) : 0.53(3H, s), 0.77(3H, 
d, J=6.3Hz)> 0.80(3H, d, J=6.9HzX 0.85(3B, d, J= 
20 6.9Hz). 0.9H3H, d, J=6.4Bz)> 2.26UB, b), 2.64(1 
H. B),3.26(3H, s). 4.19(1B, d, I=9.2Bz\ 4. 21 (IB, 
br), 4. 94 (IB, d, J=9.3BzX 5. 17 (IB, s)v 5. 24 (IB, 
s) 

[0 04 6] (5) 1 a-kHD*i/lf^5>Di 3 
3-7irx-h (HID 

l-tHD + y-3 > 5-y^Dt!^5>DT (XX) 0. 
6 2 g^StKl 0bHC^«L5 5° Tl 5»WE*S-& 
fc. E^^KTK^hU^A^Ktca^RKx^T 
ttUb8llt£S£b&. M4bft5/U*y**5AT« 
5» SU«H^4b0.2 7g«»ft. ^0*^AS^T&3 

h 5 OEngXtXS^aJ^iCl a-tHD+y-5,6-h 
^>Xtf^^>Dr 3 &-7±7—h 1 0 Omg^^St" 

[0 04 7] 1 a-fcFn*>-tf*5>D7 3fl-7"fe 

NMR d(CDCb) : 0.54(3H, s), 0.77(3H, d, J=6.3Hz)v 
0.80(3^ d, J=6.9Hzh 0.85(3H, d, J=6.9Hz), 0.91(3 
H, d, 1=5. 9Hz), 2.04(3H, s). 2.40OH, dd,M3.6Hz 
40 ^i:i;6.3Hz). 2.59(1H, dd, J=13. 7Hz^5i:m.4Hz), 
2.8K1H, dd, J=12.2Hzi5itf2.9Hz)> 4.4K1H, br)> 
5.02(1H, s), 5.19(1H, m), 5.34(1H. s).6.02^<):m. 
34 (2H, ABq, J=11.3Bz) 
[0 0 4 8] 1 i3-h Hn+^tr^5>Dr 3^-7ir 

NMR <5(CDCh) :0.53(3B, s)> 0.77(3H, d, J=6.3HzX 
0.80(3H, d, J=6.9Bz). 0.85(3H, d, J=6.9Bz), 0.91(3 
H, d, J=6.3HzK 2.06(3H, s)> 2.60(1H, dd,J=12.7Bz 
^<t^3.9Hz). 2.820H, m), 4.18(1H, br). 4.98(1H, 
50 m). 5. 01 (IB, sX 5.36<1B, s), 6.00^ctr«.37(2H, A 
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Bq, J=11.2Bz) 
[0 04 9] 1 a- t HD*y- 5, 6- h^>Xtf* 

NMR d(CDC! 3 ) :0.55(3H, sK 0.78(3B, d, J=6.3HzK 
0.8K3H, d ( J=6.8Ez), 0.86(3H, d, J=6.3Hz), 0.92(3 
B, d, J=5.8Bz)> 2.04(3H, s), 2. 47 (IB, dd,J=14.7Bz 
*5<fcl/6.9Bz), 2.59(1B, dd, J=ll. 7Bz:fc<ktf3. 9Hz)> 
2.85(1B, id), 4.49<1B, br), 4.99(1B, sh 5.13(1B, 
s), 5.25CLH, m), 5. 81*5^^6. 57 (2H, ABq, M1.2Bz) 

[0 0 5 0] (6) la-hHD*S/W5>D 
7 (I) 

1 a-tHD^yk^^>D; 3 0-71rx-h (XXI 

I) 0. 2 7 g\Z 1 0%X^;»JH4KOH 5ml£#DA 

LgjSfc£4*0.2 2g£'f#fc. 
[0 0 5 1] BL^l 7 4 0 (X— x;l/-^"^» 
(a) d 25 ° +60.1° (c = 0.h EtOH) 
NMR <5(CDCb) :0.54<3B, s), 0.77(3B. d, J=6.3Bz)> 
0.80(3B, d, J=6.3Bz). 0.85(3B, d, J=6.9Bz), 0.91(3 
H, d, J=6.4Hz), 2. 31 (IB, dd, J=13. 2Bz*$J;t/6.3Bz), 
2.59<1H, dd, J=13.7Hz£J;tf3.4Hzh 2.81(1H, dd, J 
=11.3Bz£cfctf3.0Hz)> 4.230B, m), 4.43(1B, nh 5.0 
1(1H, s). 5.33(1H, s)> 6.02£<fcl/6.348(2B, ABq, J= 
11. 2Hz) 

MS m/i (ffl#3£&. %) 415(M*+1, 31). 414(M\ 10 

0) , 396(52), 378(27), 296(12). 287(38), 269 (26) > 2 
51(24), 174(55) 

[0 0 5 2] S£S6#!2 

la-tHD^y^^^ (II) CD£j£ 
(1) (24S) - 5a,8a-(4-7xr;kl, 

2-^7 v /p) - 6 -jui^x^-y- 3 & -*—)V ai 
II) 

OR) -2, 3->?^^;^^7x-;wx;v*> (V 

II) 1 3. 0 g>&^7KTHF5 0mn3S^-2 OXMC 
Wl. 6 5^n-WJf>>A2 5ml£iSTL 

/>22mi£iJH*> 2 2-3-F- 5 a. 8 a- (4- 
7x-;V-l,2-^7ya) - 2 3,2 4-iV;U-6 
-3l/>-3^-t-^ 3- t -y^^^S/U 
;VX-5^ (V) 2 8. 0 g<afcKTHFJgi££$TL 
£ST2IfflfjEjS;3i**. £&&l::ffi?n:£fl:7>*X£ 

Kj»«SiK^®*bffl^«J (IX) 2 6. 

7g£#£ 0 cn$^^y-;p-^oDMA (9 : 

1) 1 0 0 OmHC^Up-b^X>X;V^>K-7KfP 

& l . 0 g £ja ^Mt 1 iSffliSftbfc. u £A 

2 3~7x-K»rM CI) 2 4.3g^. 



(12) ^§§¥5-3 2 0 1 2 7 

22 

2 3-7xrMWr;Kj:2 4. 3g^^^7^5 

oomwzmmu U h U 1 2. 0 g& 

^5%^hU^A7v;V^Al 0 0 g£JPA£ilT$# 

■Stt (XIII) 7. 6 3gWc. 

[0 0 5 3] NMR <5(CDCh) : 0. 76-0. 82 (9H, m), 0.85 
(3H, d, J=6.8flzX 0.94(3B, d, J=6.4Bzh 0.97(3H, 
10 s), 2.34(1B, m), 2.5K1B, q), 3. 17<1H, dd, 1=13. 7 
fc£tf4.9BzK 4.46QH, m), 6.24 &£lf 6.4K2H, AB 
q, J=8.5HzK 7.30-7.45(5H,m) 

[0 0 5 4] (2) (2 4 S) - 5, 7-X;PrfX^ 
vX>-3 0-*-;V (IV) 

*^fcU^^A7;W^xC7Al. 6 g StSItKTHF l 0 
OmltcMSU (24S) -5a, 80- (4-7i- 
)l>- l , 2-Vy*/o) - 6 -x;i/^?;-7 L >- 3 y3 — 

-JV aill) 7. 6 3 gtl*THF 1 0 OrnHDMSfy 

mit^m (XV) 3.7 4g£*§fc. 

[0 0 5 5] M&l 4 5* 
NMR <5 (CDCh) : 0.62(3E, s), 0.78(3H, d, J=6.6BzX 
0.79(3H, d, J=6.8Bzh 0.86(3H, d, J=6.8Bz), 0.93— 
0.96(6H, nK 3.63<IB. m), 5.38(1H, m), 5.57QB, m) 

[0 0 5 6] (3) tf^5>D4 (XVII) 

(2 4S) -5, 7-x;Vrfx^vx>-3 3-^--;U 

(XV) 3.7 4g£THF 1 U y hJUzmML, 7)V3 
30 y^MT. *?&T^1 . 5%<Dffi&XV0A&7>()V* 
-tV&&7km?>7 »*>tUM-4 5 2) T9 0» 

TtM^^fro^o si£;«^affiLvu^y;^7ATy 

Vtf^^>D4 0. 9 8gt5, 7-}>X>#0.7 8g 
ZftmLtz. @iRb&5, 7-^X>0. 7 8gttH«fc: 

TtfiSft^frofco :/i/t:^>D4 «x^y-;pg«t 

SfeHvU^y^^ATSSLS^ft^ftO. 6 2g 

[0 0 5 7] NMR <5 (CDCls) : 0.54OH, s), 0.77(3H, 
40 d, I=6.6Hz)> 0.78(3H, d, J=6.8Bz)> 0.86OH, d, J= 
6.8Hz), 0.92(3H, d, J=6.1Bz), 2.580H, m)> 2.83(1 
B. m),3.95(lB, m), 4.82(1H, i)> 5.05(lfl, m), 6.03 
6.24(2B f ABq, J=11.2Bz) 
[0 0 5 8] (4) la-tHa^>W5>D< 3 
/3-7-fex-h (XXIII) 

>D< OVID 0. 6 2 g*tTUi^>l 0mltCg» 

llftp- h;vx>x;^-^2. o g^ijo^Ti 71$ 

lihy;W0.9g^ 8by;W0.9g^^ 
50 >/-;H 0 0mUcS»LSS**±hU^A3 g£jDA 
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y;w7ATgai3 ( 5 -v^ptf^^>D4 an) 

0.18gM3.0M t-^MFPW+vK 
<D2, 2, 4- hU^it^ 1 ? 8ml£jD;L 1 

I$K&#L*:. SICTv^afrO. 6 4 z^^^V 

>S«£2niAo. 7 5isra&#u io%*^-ft;±hu 

l/l-tHD + y-3,5-y^DW5>D4 (XXI) 
0.3 8g^#fc. cn^»Sl 0mHcS«L5 5° -C 

4 3 0-7-fex-h3 OmgRtf&S&ajfelcl a-bFn 
*v-5, 6-h^>Xb^>D« 3 0-7-fe^-h 
8 Oiag£#g&T££<Lj^^;t, 

[0 0 5 9] lff-kHD + yt^^>D 4 30-71? 
x-h (XXIII) 

NMR (5 (CDC b ): 0.54(31 s), 0.78(31 d, J=6.4Hz), 
0.79(31 d, J=6.8Hz), 0.86(3H, d, J=6.8Hz), 0.93(3 
H f d, J=6.4Hz), 2.4K1H, dd, J =13. 7Hz:fe<fctJ&4HzK 

2.59(1H, dd, J=14.2Hz£<fctf3.4Hz), 2.81(11 m), 
4.40(11 a), 5.02OH, sh 5.21(H s), 5.3501 
s), 6.03*5<fcU&34(21 ABq, J=11.3Hz) 

[0 0 6 0] 1 ^-tFD^yk'^5>D 4 30-71r 

NMR <5(CDCb) :0.53(3H, s), 0.78(31 d, J=6.8Hz), 30 
0.79(3H, d, J=6.8Hz), 0.86(31 d, J=6.8Hz), 0.92(3 
1 d, J=5.9Hz)> 2. 61(1H, m)> 2.81(11 ai),4.17(lH, 

4.98 01 m), 5.01(11 s), 5.36(11 s), 6.00*5 
<fctft. 38(21 ABq, J=11.2Hz) 

[0 0 6 1] 1 o-tHD+y- 5, 6- h^>Xlf* 
5>D« 3 0-7*fcr-h 

NMR (J (CDCh) : 0.54(31 s), 0.78(31 d, J=6.8HzX 
0.79(31 d, J=6.8Hz), 0.86(31 d, J=6.8Hz), 0.93(3 
1 d, J=5.9Hz), 2.49(11 dd, J=14. 2Hz &£Zf 7. 3H 
zh 2.74(11 mX 2.85(1H, m), 4.48(11 n), 4.99(1 40 
1 s)> 5.13(lls), 5.25(lfl, m)> 5.81 £<fctf 6.57(2 



(13) &§i¥5-3 2 0 1 2 7 

1 ABq, J=11.2Hz) 

[0 0 6 2] (5) la-tKD+yt^^>D < (I 
I) 

la-tKD+yt^^>D 4 30-7-fex-h (XXII 
I) 0. 1 6 gtCl 0SJX^/-;M±KOH 5nil£iD;L 

[0 0 6 3] &&1 4 8-14 9* (X-^l'-'V+t* 
» 

(a)*" 0 +56.0 (c = 0.25v E t OH) 
NMR 6 (CDCh) : 0.54(31 s), 0.78(31 d, J=6.8HzX 
0.79(31 d, J=6.8Hz), 0.86(31 d, J=6.8Hz), 0.92(3 
1 d, J=6.4Hzh 2.3201 dd, J=13.4Hz££tf6. fflzh 
2.66(11 mh 2.8301 m), 4.230H, n), 4. 43 (IB, 
m), 5.01(11 s), 5.3301 s), 6.02£<i;t*6.38(21 A 
Bq, J=11.2Hz) 

MS m/z 0B»3«, %) 415 01* +1. 30), 414 (M* , 10 
0), 396(61), 378(37), 326 06), 287(48). 269(43), 2 
51(31), 174(62) 
[0 0 64] JgJ&0J3 

^ommm\mm(D i a-t HD^vtf^^>D 3 tit 

£tf 1 at-b HD*->t:^^>D4^L^#a&^ff 
[0 0 6 5] -r^t>^, S^X^-JMX^h (9® 

<£) KPaffijwJiiatti^fiJ (ovx) xtf*§«#*MKo 
m^m (nx) afcttshM^isftjsbfc. *ffi&6iiia 

1 a-t Hn^vlf^^>D3, la-tHD+yW 
5>Dr^J:r;i a-b Fn*vb*^>Di<D**£ 
o. 5 96x^y-;i,-yat:iv>^Urj-;KcS«|l,T 
&4 (5 0/®) 

[o o 6 6] ttmm&vshm&mmo^y hfcttlffcir. 

[0067] 

[si] 



(14) &M¥5-3 2 0 1 2 7 

25 26 



it & « 




(ng/kg/B) 


77 m 




(mg/d£) 


Sham 






8 


0. 651±0.009 


10.8±0.2 








8 


0. 539±0. 003 


10.4±O. 1 


1 a-OH 


-D 9 


0. 02 


8 


0. 556±0. 005 


10. 8±0. 1 






0.1 


8 


0. 545±0. 007 


11.0±0.1 






0.5 


8 


0. 560±0. 006 


12.4±0.2 


1 a-OH 


-D 7 


0.5 


8 


0. 581 ±0.004 


10.5±0. 1 






2.5 


8 


0. 585±0. 007 


10.7±0.3 






12.5 


8 


0.589± 0.004 


10.9±0.5 


1 a-OH 


-D 4 


0.5 


8 


0.576+0.006 


10.5±0.2 






2.5 


8 


0.583± 0.003 


11.0+0.4 



[0068] %mm4 * >D?mm<Dtsmm*>tirz. s^n&ccDSst© 1 /* 

1 a- t KD^vtf^^>D7 1 OngS^fflJBISKhU a - t FO + vlf^S >Dr 2 0 *i g/ml ©ST&Wr 



[HUB] ¥«5*1JU8B * [0 0 2 8] #SU<r»tt»##B0*> 

MlE****Bfc] 111 g, ff£U<te 0.05 -10/18©! a-t:HD^> 

BffcE*t»B§£] 0 0 2 8 5 >Dr ttli 1 o - 1 H K $ >D«ft§ft 



[^ttttlEC] 

[jftfJB] ^5^1^200 
[«IE*f&8g£] 9JIMI 

miE»ftnB«] 0019 



^ [0 0 19] (V) T^tl^2 2-3-H 

^^ffl^sffttTS: (i) x& no T^£n**£ 

IBOft-&*» la-tFD^>^ = >DT^la- 
h F D^>^5 >D4 £?|S£T©£j&l£&£#©£ 
&X*-AIIK:flI^T£o 



[^MffllES] 

HItfJB] ¥^5^3^20 [003 8] ^SfiWl 

HHSBHIEI] 1 a-fcFo=*vfc?*5>DT (I) <D£& 

miE#mmm%) (I) (24W -'5o,8o-(4-7i-*-1, 

[fctIE*t&JBB£] 0 0 3 8 2-»>7yD) -6-X^rfXx>-3^-^-jV (XI 

[*8lE#fe] 1) 

[*t!El*P§] (3 S) - 2, 3-> f ^^^;P^ x -;l/X;^> (V 
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(15) 



&§i¥5-3 2 0 1 2 7 



I) 7. 4 g£fe*cTHF5 0QlfcS8?g-2 0T:KftA 
bl. 6 sm&n-^)l^^A2 Oml^STb 1 1§ 
Piflffi#bfc. 1, 3-5>*y*-2 — J > 
1 5nil£jQ** 22-3-F-5o,8o- (4-7i 
— JU- 1. -2 3,24-yy;P-6-3 

U > - 3 J3 - *-)V 3 - t - ttfrV* ^frzs U JVX- 
"r)V (V) 18.2 g0**THF*»£«Tb£ire 

ft», ffiS&m?£®5£Lfi£/J® (VIII) 24. 8 g 
unS^?/-;i"?PD*M (5 : 3) 8 



X;i^x;Wfc (X) 18. 7g*Sft. 2 3-7x^V 
8. 7 g£^y-JP5 0 Omlfcigjl? 
U U OgXtfS^HJ^A 
A 1 0 0 g*lDA*STra»b&. 1 73#ffl& 

■•ft->u*y**5AT*»uamb^* an) 9. 

5 g zntzo 
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